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Int roduc(km: The Nc.[Nwk fot (Iw 1 l~{cction of Stratosphere ic (’hangc (NDSC) has
dcvclopcd  and adopkd  a l’slid {1 Ion 1 ‘olicj [ 1 ] in orclcr to ensure that the results
submitted and slorcd ill its a!chl,c$  cd iitc of a ktlown,  hip,h quality.  As a part of this
validation policy, blind II ISIJIIIIICIII il)lc.rcollll)arisons arc collsidcrcd  an essential
clcmcnt in the ccr[ificalion clf N] )S( imtrunlcllls  and a spcciflc format for these
campaigns has been ICCOIIIJIWIC(I  ID tllc Nl)SC’-Stcc~iIlg  Colmnittec.  Sonic of the
kcy Clcmcnts of the II) SIIUJIICTII  ll~lcfc(ll[ll~aris(lrls Prc)tocol  11 ] ale that the campaign
is under the control of an ill qmI (i;~l It (CJCC  who ctmncs,  as fal as possible, that the
participants do not sw ~ii(ll C)III.  I‘s rc.lllts  durln{’,  the campaigil so tllal a true, blind
illtcrcomparison  is acllicwxl 1 IIC ]cf,tcc  alsc} IIas many otlm  rcspcmibilitics  in-
cluding collecting the ICSIIII< fI(II II Ilic Imllkipanls dut ing the cail)paign,  making, the
comparisons and allalj  SCS, HI Id I IrLjMIIIII’,  the conclusions for Icpcwting  and publica-
tion, ‘lIc comparisons of sll~llo,.[)l~rri( omnc  III IItilc II)casurillg ins[rumcnts held at
I.audcr, Ncw Zealand, d{lIi]ljl AIu tl 19’MI and at Mauna 1.oa, 1 Is\\’aii, during August
1996 both followed the fm IIIal L) I oI{)c(I\ \ for a NIISC Mind il~tcrc(~}}~l}arison.—.—— —.——.—.—. . . . . . . . . . :.:.<:
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OPAL: TIc Oz.onc ?’JofilcJ  ASLCSWI(JI1  at 1,audcr  was carried out al the primary
NDSC station located al III(: FJaIIIOII:il  I II<{itutc c)f Water and Atlnosphcrc (N1 WA) fa-
cility at Lauder, Ncw ha)ill)(]  (i5 (~5JS, 169.68’’1:) from Aplil 15 to 29, 1996. Onc
of the primary goals of tliis ~iill)~l;il~~])  wirs to c\aluatc and \aliclatc the new differen-
tial absorption lidal-s) MCIII l_ I (1~11  RI Vhl 12] Illa( was firs( cons(I  wtcd  in 1 lolland and
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Ynb/e  2. Mcasurcmcl,[s  iiut 1,1~ ()[ ‘Al t Lacll 11
represents olic pIof’11(  II II:3WIt  ,i

then II Iovcd 10 1,amicr in Oclobcr
1994. ‘1 ‘he lnic~owavc  ozone radi -
o]))ctcr [3] had reccll(ly  been rc-
instailc(i al 1 ,auclcr, following a
period of illtcrcomparison at Ta-
ble Moulltai]l, and required vali-
dnt ion, ‘1 ‘lIC ot hcr instrunlents
parlicipatinp,  in this campaign
wctc IIIC ]nobilc D I A L  systcm
f]otn (;S1 ‘C 14] ancl the balloon
IICC sondes  lha[ were part of the
ongoiiig  plogialn  at NIWA.  Ad-
diliolmlly, tltcTc wwc Scvcra] rea-
sonably close overpasses of the
SAG];  11 satellite ]ns[runlcnt and
of }lA1 ,Ot: onboard UARS, al-
though the Iat(cr have not yet
been incolpottilcd illlo the intcr-

comparisons and ncilhc.i salcliil, IIwaslncmcnts  atc truly parl of the blind datasct

OPAL Results: All of ihc. ILXII!I,<  I}r(.;ntcd ill this papc] arc from the blind part of
the campaign and the final (ixm w:. f’m arccptallcr  of lcsuits  ~vas the day af(cr  the last
of the mcasurcmcnts.  AII~  Icsul  ~s WII. Iiittcd a~tc~ tl}al da? bccmnc part of a revised
data set that will also bc ir~trl~c,llll~:itc,i i~ut whicil was I1O(  calficci out as a blind ex-
periment, A s  a n  cxanll~l(, or t]w tc-
SUIIS obtained durinp, [IIC 01 ‘Al c!tIn- 50
paign, figure 1 shows lIIC ]jr(ICIllS  (h
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taincd by all ofthc insilullwl~[<  (III dfi, 45 ‘ . ., - GL
o ply

6 (4/20) which was o~ic (I1 Iilt (iiys Q[)

when al l  inslrumcnls  IIa(i IIIC  I SIIIC. ‘RL
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night was from the SA(+I: 1 I wfcll  II( g 30
which made a sunset (06:31)  t ~olc =< 2+!

p:
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ali times arc UT) lncfiwlcllwlli  21 H
tangcrrt point of 47.3°S, SO]IIC 9(15 -L III 20

from the Lauder site. ‘1’hc 1X(’ soldc
+-

15 #b e:++ -t-
w-rs  launched at  1  ‘2:2)S atd Im(ic lo ‘A&&A “-l.-...
mcasurcmcnts  up to ils bLIr sl a) I it ] Idc
of 34.8-knl  which it Icaciwd aI ) i: I ‘{.

CW+OO lE+12  ?[ +12 3E+12 4F+12 5E+12
Ozone Numt,er Density (crnA-3)

Thctwolidars  camlot  I)c op(r~[,(i si- l~igivc 1, OPAI. ozone pI of]ics  for 4/20/96.
multancously duc to  in[clfct(:ll.c  of
thcbackscattcrcd  light ‘1’hc (iSt C lidi~ opclalccl firsl ot] this IIight,  running f rom
I3:IO1O 14:33 ;ll~c Rl\}hlli(i]t til(llftll(~~vc(ltit 15:1? u!llii 17:50.  ‘J’hc microwave
ins(rumcn( obtained a ]IIohlc fI\IIII ;+II ]Il(cg]atiorl  througl) Inos( of the night, from
13:59to 17:55.  Thus, uitil tllr tmcp[ion  of the SAG[t  II nwsurcnmt  all ofthc
lllcasllrclllcllts wcrcllla(lcv(t~  cI:!sC [o[,’lhcrin  (ilnc,



11 can simplify the alm)~sis  ]f Ih,.
profiles measured b) flIc di(lc)t[ll
irls(rumcnts c a n  bc iildil IdII;ill\
compared to some s cicrclll c I I ! o
frlc. I n  ST01C[5], fol CXalll[d(  ii
rcfcrcncc profile was CJ Cai IXl t)>
averaging togcthc]  all the II IC:IS
urcmcnts  rnadc by a l l  or ilir it)
s[rumcnts dur ing tllc canllmi}]l
1 lowcvcr, for OPA1, il M iis d c

cidcd that there  WC I c M su: II.
cimt mcasurcmcnts  t h a t  1 I Ii:
nlight no t  c ause  ulldllc hiss A,
rcfcrcncc profile lvas ol)iai lit:{] 1~~
a~~craging  a l l  SA(ili  II ]IIC::WIC.
nicnts made within ](loo-k  III” a ,ICi
5° latitude of Laudm duIi IIf, III(
years 1985-1991. Figmc  ? S}IOUs
the diffcrcncc bctwccll  tllc WCI 2 IX
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1 I,,uve 2. 0}’A1, avcrar,c  di flcrmccs  from SAGE
1 I c1 i matology (1’Jc-I’il}atlllJo).

of the profiles mcasulcd by C;I;II ]ll<[ILlll)OI)t  and this SAGli II clilllalology.  It appears
that below abou( 1 S-kilt t)w a((t,:il  ljr~)l llc dllt ilig thc OPAI,  calopaig,n was quite dif-
ferent to the clin~atolo[l,iwl  j)roftlc }Ioiicvc),  \\itll  the cxccptiotl  of SACiIl 11, the in-
strumcn(s  at Lauder af, fcc \ cly }1’[11 v 11)1 cacl I o[llcr in this lcy,ion, in fact, the alli-
tndc range for agrccmcn[  i~ill]ill : I ()[)( CXICII(l< ftoln approximately IO-km (O 45-knl,
a~ah~ with the cxclnsiun of S,4(;1 1 I Abow  4S-knl lhc liclar cl IflcIcnccs  rapidly in-
ctcasc and this is pcrllaps IIIU IIIIpCI 111111(  fo] lIIC lidar wofilcs  dutim,  this campaign,
Roth the RIVM lidal icaitl a}l~
tllc microwave tcaln atc lcjIIoc.
cssing their results u$inp itll.
proved algorithms and III(:SC  Iv.
vised results will also bc ((III.
sidcrcd in the final anal> sis

M 1,03: Thc ML03  (an~]~;ii[~,il

was carried out at the NOAA
Manna Loa obwrvalo]}
(19.5°N, lS5.6°W) l~liillat,
NDSC station bctwccll  AI I$II<[
15 and Scptcmbcr 1, 1996 ‘I Iiis
campaign was very like 01 ‘A 1, . . . . . . . . . . . . .

, ,.1 [will:) :
}vith a similar group of’ ios[l  u- . . . . . . . .

14 W28N!I : \/
mcnts participating, }OI1OM  11111 ~ II 8;9i,:, :: J“”””
OpALthc  CiSFC mobile 1)1/)1. ~ 1[, W30!w$; ,1
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Systcnl was transported ~ 1/ [;,~lfil[,i  ““10 ,, . . . . . . . . . . . . . ?!,..,.,
M[.O. The JPL lidar, 1.aR(’  rl]i- ; f.~’ y:g i . ~====

j.
fi/f 5fg{, [ J-. . . . . . . . .
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crowavc  oz,onc,  ancl 1 X’(: SOI I- Yhb/c 3. Nfcasurclncnts  during MI,03.



dcs arc all part of the on[;oiil~,  IJI )S(’
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mcasurcmcnts  at Ml (). 1 Yccjd  fctr
s ome  p re l im ina ry  awcsv  IIc{ it al
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‘1’able Mountain, whc!c 1( was bliil(, 50
the  JP1. lidar had 1 1 0 1  IIILA  IOII<IY 4!1
pa r t i c ipa t ed  i n  any  talida(it,[] C,IIII-  ~, I. .
paigns. ,. . .

t. 35
As can bc seen from Mblc 3 all of IIIC ~
instromcnts  were able 10 II) Iki a

;; 30

large number o f  ll,cti~ur,  ,,[;1[(s i! 2“ “
d u r i n g  M1.03. 3’IIc  rcsult~  arc 2 0

summarized in frgurc  3 WIIICII SJII IWS 15

the mean of all c~f lhc p]o[ll~s for 1(1
each inslrumcnk III gcIIcIa lhc ~, *

1A &“9-- r
agrccmcnt is slightly twt[ct  t ha r) M m
o b s e r v e d  f o r  O P A 1 .  ~tilll Food
agrccmcn( extending to WC] 1 ijtmvt.

@l.~)- . . .d——
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Ozone Nunlbw Densitv (cmA-3)
50-knl  alliltldc.  At IIK b(~t[c~lli  {Jr t}w

. . .

profllc the JPL lidar Icsulis slat (cd to l’lj:we 5’, Ml .C)3 lncan profiles.

diverge from the grou]) and IIICW t~s~llts ~vctc clcarl~ in crfo~ although at the top of
the profile the agrccllmt \\i[ll lhr lmcrowmrc aad SACili II Jcsul{s  was very good
even above 55-km. Iiol Iowit II: t]m c aIIII  Iaign this problcm  Mm illvcstigatcd and traced
to an overload problmn ill the rci:ci~,  ] which l~as subscquclltly  corrected, Further
informal inlcrcollll~alis(jlis i~i(l, I))c MIIIC ~,tuup of ins[run)cl)ts  confim tha t  t h i s
problcn~ has been rcsollcci  \\;lI [k ~1 i ~ sonwwl)at difficult to scc in figure 3, above
2S-knl Ihc ECC rcsult~ }VCIC  coIIsI\(cIItly hip,llc] than the group but below this point
the agrccnlcnl bctwccll lhc su]l(i< (;S1 ‘(’ lidal aid SAGlt II was very good.
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